1. Introduction.-The significant structure theory of liquids has been developed by Eyring and his co-workers and has been successfully applied to the calculation of various liquids,1 surface tension,2 viscosities,3 thermal conductivities,4 and diffusion coefficients.5 In this investigation, we shall apply the significant structure theory of liquids to the shock compression of argon. Shock compression of argon has been reported by van Thiel and Alder.' Liquid argon has been shock-compressed from two initial states at 860K and 2 bar, and 148.20K and 70 bar. The shock compression is well suited to the study of the inert gases at small interatomic distances because of the large pressure and temperature range that can be covered. The pressure range is, of course, high in shock-wave experiments on all condensed substances, and it goes up with the normal density of the material.
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2. Significant Structure Theory.-According to the significant structure theory of liquids, a fluid is assumed to consist of a quasi-lattice in which mobile holes of molecular size move like molecules in the gas phase. If V, and V are the molar volumes of the solid and fluid phases, respectively, and a random distribution of holes and molecules is assumed, then the number of holes present in the fluid is given by N(V -V,)/VI, N being Avogadro's number. Such a hole is assumed to confer gaslike properties on neighboring molecules which jump into it. Thus, there will be effectively N(V -V,)/V molecules with gaslike degrees of freedom and effectively NV8/V molecules with solidlike degrees of freedom. Further, these holes provide for a solidlike molecule a positional degeneracy equal to the available neighboring positions, nh, multiplied by a Boltzmann-type probability factor involving the necessary energy e to exclude competing molecules from the available positions. On the basis of these considerations, the partition function f, say, for a monatomic liquid such as inert gases, can be expressed as'
where [(1 eE /]) 3 (2) f (1 + nhe e/RT)N (3) and f = [( Th / fN (4) f, stands for the solidlike portion of the partition function, for which the Einstein oscillator model is used. The quantity f, is the portion of the partition function contributed from the geometrical degeneracy factor. fi represents the partition function of the gaslike part. E, is the energy of sublimation. nh and e are defined by (V-VS) (5 hV3 ( and aEV,.
For a detailed discussion of the theory, the original papers should be consulted.1 At high pressures and temperatures, the pressure effect on V, and f, must be taken into account. Thus, knowing the total partition function f as a function of T and V, we can calculate the thermodynamic quantities like the Helmholtz free energy A, internal energy E, and pressure P from
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where Po and Vo represent the initial pressure and initial volume, respectively. If the thermodynamic properties of a substance are known, then it is possible to express the energy E as a function of the pressure and volume, E = E(PV). Substituting this expression into equation (22), we obtain a certain curve in the P,V-plane. The relationship between P and V represents the Hugoniot adiabatic curve. The initial pressure and initial volume, Po and Vo, are parameters of this curve. The problem of finding the Hugoniot adiabatic curve by using the significant structure theory of liquids is straightforward and is equivalent to eliminating both T and E using equations (8), (9), and (22), so that P can be expressed in terms of V only. In principle, the Hugoniot adiabatic curve can be obtained no matter how complicated equations (8) and (9) may be. But in practice, we can accomplish this only by using numerical iteration methods. The parameters of argon are summarized in Table 1 . To check the applica- An equation of state, together with the well-known conservation equations for mass, energy, and momentum, provides the key to calculating the properties of the shock waves associated with detonations. Significant structure theory provides this equation of state, using a model which describes the liquid in terms of gaslike and solidlike degrees of freedom and with vacancies which are kept open because the kinetic energy is high enough to resist the potential energy tending to collapse the vacancies. The success of significant structure theory in describing liquids at these very high pressures is another evidence of its general applicability. 11 
